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the air when the wind is strong may carry a passing aeroplane with it, and lead observers, if not the pilot, to fancy that a hole has been encountered, where, of course, there is nothing of the kind. Indeed, such cascades should be entirely harmless so long as the aviator keeps his machine well above the surface and thus out of the treacherous eddies presently to be discussed.
Wind Layers.—For one reason or another, it often happens that adjacent layers of air differ abruptly from each other in temperature, humidity, and density, and, therefore, as explained by Helmholtz, may, and often do, glide over each other in much the same manner that air flows over water, and with the same general wave-producing effect. These air waves are seen only when the humidity at the interface is such that the slight difference in temperature between the crests and troughs is sufficient to keep the one cloud capped and the other free from condensation. In short, the humidity condition must be just right. Clearly then, though such clouds often occur in beautiful parallel rows (Fig. 94), adjacent wind strata of different velocities, and their consequent air billows, must be of far more frequent occurrence.
Consider now the effect on an aeroplane as it passes from one such layer into another. For the sake of illustration, let the propeller be at rest and the machine be making a straightaway glide to earth, and let it suddenly pass into a lower layer of air moving in the same horizontal direction as the machine and with the same velocity. This, of course, is an extreme case, but it is by no means an impossible one. Instantly on entering the lower layer, under the conditions just described, all dynamical support must cease, and with it all power of guidance. A fall, for at least a considerable distance, is absolutely inevitable, and if near the earth, perhaps a disastrous one. To all intents and purposes, a "hole" has been run into.
The reason for the fall will be understood when it is recalled that the pressure of any ordinary wind is very nearly proportional to the square of its velocity with respect to the thing against which it is blowing. Hence, for a given inclination of the wings the lift on the aeroplane is approximately proportional to the square of the velocity of the machine with reference, not to the ground, but to the air in which it happens to be at the instant under consideration. If, then, it glides, with propellers at rest, into a wind stratum that is blowing in the same horizontal direction and with the same velocity, it is in exactly the condition it would be if dropped from rest at the top of a monument in still air. It inevitably must fall unless inherent stability, or skill of the pilot, brings about a new glide after additional velocity has been acquired as the result of a considerable drop.
Of course such an extreme case must be of rare occurrence, but cases less extreme are met with frequently. On passing into a current where

